Time-dependent effects of sodium arsenite on DNA breakage and apoptosis observed in the comet assay.
To assess genotoxic effects of sodium arsenite (NaAsO2) the single-cell gel electrophoresis (comet assay) had been conducted in various studies indicating genotoxicity. However, DNA fragmentation due to NaAsO2-induced apoptosis may constitute a bias in the interpretation of the results. Apoptotic cells can show typically large and diffuse comets, which are usually excluded during genotoxicity analysis. It is controversial whether there is a time-window in which the apoptotic process generates comets that would falsely be interpreted to be the result of genotoxic DNA damage. Therefore, we evaluated frequency histograms for single-cell measures of tail DNA (% DNA in comet tail) in 30-min intervals after incubation of mouse lymphoma L5178Y cells with sodium arsenite (NaAsO2). In parallel, we evaluated apoptosis by measuring annexin V-positive cells with flow cytometry, and visualized apoptotic cells on slides by Hoechst bisbenzimide 33258 staining. The first observed effect at 30 min after treatment was an increase in annexin V-positive cells. At about 60 min the number of cells with moderate DNA migration increased in the comet-assay analysis. After 90 min, an increase in the number of cells with high levels of DNA migration was observed, which resulted in a bimodal distribution of cells with moderate and high levels of DNA migration. Hoechst-stained apoptotic cells could only be observed at later times (> or = 120 min). This means that the treatment would have been considered to be genotoxic if analysed at 120 min even if the cells with high levels of DNA migration would have been excluded. The occurrence of annexin V-positive cells preceded the appearance of cells with moderate levels of DNA migration. We hypothesize that these cells were early apoptotic cells and not indicative of genotoxic damage. We conclude that DNA-damaging effects of NaAsO2 cannot adequately be interpreted if the comet assay is not accompanied by separate analysis of early endpoints for induction of apoptosis.